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(54) INK-JET RECORDING HEAD, MANUFACTURING METHOD THEREFOR AND INK-JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink^jet recording head, a 
manufacturing method therefor and an ink^jet recorder wherein pressure 
generation chambers can be arranged with a high density by preventing 
crosstalks. 

SOLUTION: This ink-jet recording head has a channel form substrate 10 
where pressure generation chambers 12 communicating with nozzle 
openings 21 for discharging ink are defined and piezoelectric elements 
300 each comprised of a lower electrode 60, a piezoelectric layer 70 and 
an upper electrode 80 set via a diaphragm to one face of the channel 
form substrate 10. In the recording head, the channel form substrate 10 
is formed of a silicon single crystal substrate of a crystal orientation 
(100) and the piezoelectric element 300 is constituted of a thin film 
formed by film-forming and lithography. Moreover, the pressure 
generation chamber 12 is formed to the channel form substrate by 
anisotropic/ etching to have a nearly triangular cross section. A rigidity of 
partition walls is thus improved. 




-IHr: 




BEST AVAILABLE COPY 

http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAh4ayVvDA41 32701 1 4P1 .htm 2005/03/1 0 



•1 



(19)B#H4#ffjf (JP) 



™ ^ m 4* I* ^ (A) 



(lOfttfitiH^iSS^ 

#^2001-270114 
(P2001-270114A) 

(43)&» B ¥^13^10^ 2 B (2001. 10. 2) 



(51) IntCl. 7 
B 4 1 J 



2/045 
2/055 
2/16 



F I 

B 4 1 J 3/04 



103A 2C057 
1 0 3H 



(2i>ms#^ 



(22)fflSB 



- 85005( P2000 - 85005) 



¥*£!24p 3 ft 24 B (2000. 3. 24) 



(71) tfJIgA 00( 

(72) «W* Kffl 
(74)fS3A 100101236 

F^-A(##) 2O057 AF40 AF93 AG12 AG31 AG42 

AG44 AG53 AG55 AN01 AP02 
AP14 AP25 AP31 AP32 AP34 
AP52 AP56 AP57 AP79 AQ01 
AQD2 BA03 BA14 



(57) atm 

fcTtleo, tt»{*Ji7 oar/±Btt8 oa^&&«e 

0 O ir^d^S-f >$S?x^ hSia©^^ Klc 
fcur. miHSEK^SSl o£$£H®;£<i (lOO) 

o o &j$.m&if u v7^?<< y * nfcawn-c 



(b) 




55a 



80 
70 




(2) 



4$ltf| 2001-2701 14 



[St#JSl] -f -T -5^ X;uBflPlc^M-rs 

tMBSEB»J£tt«fit«£ABB£tt (1 0 0) 0)->'Jzi>m 
9 7-fasl=*y»*4*i/i:JIMI=J:y«l***l» ion 

* y a^js^ ;h.:c*i«ffijM*=a»tt* - 1 
[»*]S2] r*bi i=&i*t. mriBEVftJia. is 

*tf«5fceiRlLTl*.6::i:*4*«i:-r*-f i/*S?x? h 

iciSWItti-f^iJn/ h*El^?» K. 
[tt#3t5] iS*'«1 ~4<0<5r*LAM=33L\rs W823S 

hiClE^-v Ko 

>*s?x? h<ei^9 k. 

[R*S8] SI*S 1 ~ 7 OHitlA^-f >^ e> x h 

[is*^ 9 1 iss®73 (a (i oo) >*mm 
y -r sutur jowj *e 

Ji;&u;±«@Mfr -=>fc£IEBi^i: 

Eff«i*jBatfwria±«aBi*Bi*wjiai;/<*— -> 



<fc y 1l(rGEftft££$ttKjE«=fiflM*(=»jS*-«X*l 
KcDSiig^o 

o] »*^9izfc^-c. nrcaiff^tireE 

■h %!km<D%l £ «fc y t, ;£ < ffiJj£-f £ C i: £ #84 1 T -5 -f 
>-7 2?x>y h^Sa^-v K<0£!i£73j£o 

[JKHai&HttKH] 
[0001] 

[f|B^<DM-r<5ftW»S] *fSBJil*. ■< Is <7 

^aj^eicfcy^v^jiS^ittiu^-a-^-r^^^x-v hs* 

GSt^-v K&^^-OStjt^aMl^lc-f >-J7v?i>v hSG 
[0 0 0 2] 

mm=f-iz^ y ^^i±rffi*fi*Ma)-i' £anii lt 
sxj\,mofrt>'<><7ffi : $:vtih£i£&'(isW*v hit 

2 *<Hffi -Ik $ *L r I* & o 

[0 0 0 3] |?r#lotlimmT<D4S®^^l!it5fcSSS-t± 
& c <h l= <}: y J±*fl^Mc7>^« ^ 3E-lb $t5ci t<x- # 
t> KCMatllfe^? K0>S!^A^«gT-fc-5Jg 

y t i^HMftxs*, «i y 

[0004] c4xic*tLr^#tt. EEWtf^coyj— i> 

[0005] -7?. %m<nw®.^~j K©^»**»a-r 

#§8^5-2 8 6 1 3 1 ^#lrmt>4x-S<fc-5 

ic. »»sa>aaB±(*:i=sorBUia»i=«fcy*&— ittff 
* yi±*fe^i-*fjc-r-5^«i-«)y»i+r ! &i±*si± 
^^r^.^•5o 

[0 0 0 6] C+LlzJ:ti.lilim^^ffii!l~tSI=ii#l+5 

y-c«c<, K'mT ? t =l ^- $ <Dm?t-$m < x-^x^m 



(3) 



#i2 0 0 1-270114 



[0 O 0 7] 

[0 0 0 8] *SSIKI*C<D<£-5&¥ , lnlCig<?K ^PXh 
[0 0 0 9] 

-r >**ttaj-r*yx;uani=a» 

SttaStf-tSa^&fc-SIia*-?-.!: ^■{iTLS'f i? 
(1 OO) 0>*>y:a>*aAa«fr&ttS&ftl= 

asaaa^tfaaatf U vy?:7-fai::«fcy»a**i 

[0 0 1 O] fr^Smi ©SHUT*!*, ^-EE^H^MFbICD 

[0 0 1 1] *aH<Da2 0>aai*« I10B«C&I> 
airfSf >?i?x-y h5CIH®^-y K(=fc«. 

[ooi 2] frfr.5i&2<7>jas*rei4. iE«#Jl*<aax 

[0 0 13] #filiS<Dm3CDflS*§.*, *20>ai«l=S3L^ 

a «t -r •& t' x hittE^-^-v h*i=fc*o 

[ooi 4] frfr*a3©aa-ci*, E*fMW*BX 
[OOI 5] *S5IB<D*S4<D88«I*, 31 1 ~ 3 <©{5J*tfr 

IrIIcMo r M $ *VT - <t £l#a £ + * ^ ^ * y 1 

[OOI 6] A^-SSM©®**-*?!** K2l|g*lEM£*7J 

6ivf>yi:*ot»*Lfc«*. aa«C:attiafi< 

[001 7 ] *f6SS<Dm 5 ©a8*Sl*s ^1~4 OTfnJtlfr 
<Daai=SSUT, frfeSSSS^jaSffiWIiJIBEEffimTfJlc 



[0018] frfrtftsainreii. 3SS&jj£/£S«<»ee 

a«Taf=a<+e>*tfc<' X;MWnfr&-< ><7 5iSA<etffi* 

[ooi 9] *^isco^6rogi#i*. msommzjs^ 
m&s xji,Mj$.$mit. ttrcEE«*T-i=»iRi-r*« 

t?^k^FpT^ asaafcEaa*- <s#sb£*-t « - <t t 

[0020] AN*N^m6<Dfii«-ci*. j±m*^*<ns&a 

aaM&JtSfL*. 

[002 1 ] 7 ©Sl^ll*. m6<&ftS*§K;tel^ 

T. fJfBEESm^^gPrtlrli, 
[0 0 2 2] ^«JR7 0nW-T!tt. EE«*^«l#SSrt 
[ O O 2 3 ] #36IB<0S& 8 ©JS«lt, S1~7 ©fa*.** 
[0 0 2 4] frfr-5fg8<D8g;|$T*l*. K<D-f>*B± 

a»tt*Ri±Lfc-f >^s?xv hstB^-v K*aa-c 

[0 0 2 5] *aBO>a9 0!>aai*« HSHSTJti (1 O 

o) ©*>'ja>*iea»«Av6>Ety-f >^*ata-r*y 
x;ua □ izaa-r ee *fg±s*<ia»iE £ tife&aa j*a 
at, »sie»»«»«©— *ai=a»«s^Lrait& 

fc*a*.fc-< ^J?i? h«EtAt» K©«fi*af=*J 
l*T, WiB3SSSilKJ?KSt5<DfJiBEE^IS*M*<»j;£*+Li> 

aaicssasaaaaj: y *tt^«t?»»*»*-r*i 
at. aiaaBKj&a&oneaa&KiSLfe&ffiizfltr 
Ea»**»a-r*x«£, ffreaaa±i=aET*a 
is aEEB{*B:&tfinrE±BaM$axaB&tf/<* 

— LTMIBI±S^^^Ji£-r-i)Xig«t, flffiSB 

*icaaa»i=aa-r*aa?L*»fit-r*xai:» aa 

Ztizje. y ItGE A t«ff jillEflMCS At 
*x8t**-#-*Cfc*»at-r«-f h*E 

-[0026] ^5S9fflfi»Tli, JtaWgs«MoS 

[0027] 1 oroaai*. m9 0)mmizts 

i^Xs aaaa*maE*«*a<Da*j:y*a<»a 

a^ai=**o 

[0 0 2 8] A^A^•5m1 O0)||^|-i?|*. M73ttX-V^^ 



(4) 



0 0 1-2701 1 4 



[0 0 2 9] 

[oo3o] (mmrm i ) m 1 i±, ^esamas^iig 
-ea&y, gi2i*. gii cogf®giT?$)^)o 

[003 1] 3ES&J^i5£S«i 0(*. * 

*SS^TMijS B B pS^ (1 0 0) 0)yU3>fte B B a I 

fi^b?s5o ats&^/ss«i otLxit. i so 

~3 0 0 ^mffjg(Dj?£<Dt,<D*m^*U S£L<I* 

i 8 0-28 o/imgg^fey, 00*1*. *mifcmBx* 

I*. 2 2 0^mgg(DIIJa)t,(DSffflLfeo 

[0 0 3 2] CI0)3£S&fl2j£8«1 O0>— ^SfiiJI^I*. 31E 
»»A«4Ei o t ^, v 'J a >¥Jg H B BM * SSttx ^ 

feE**4i1 2jMl*fiJlzafcKS*U *a>ft^*lRj- 
aMSiftflll::!*. 3SKmmS«l 0**fl!MB*Bi«l3^6» 

iia> s >j if—/ < (B«ftL) i=»w*-f 

I*. #E**4I1 2AW >*51il»i 3*ttLT'J1f 

[0 0 3 3] £fc* 3S5Sfl^jSS«1 OCDi^SIZl*. 

64pltti5 0»tf5 54«»«StLtl>4o #141115 o 

i*. »a-r«ff«* : f-a>Ei!iic<feoraEffi-r*si!isS' 
2 i owic^m-rafta 

[0 0 3 4] S^IC, C<7>3*fflg5 0(D±iZ[t, 
«X.I*. $50. 2 /im<DTS*IM6 0£. 
IS. $£n u m<DE.m&m 7 O £ % Ptdtfttxlf* *&"0. ' 
1 /im(D±lffii8 0i:^ ^a-r^^P-trX-eWH^ 

j**Jit v 3 o o LtL^o l± 

Slft^ 3 O O I*. Titt6 0,"'El#i7 0,'»i;± 
1118 0£*t?«#£l*5« -fiftWdl*, EE«*^-3 

■cmtfLt&o fit, cc-ci*/«'Sf— -isvztttzwtL 



[0035] cct, sea®73<i (1 OO) <©->'J=!> 

[0036] -£-f % 6113 (a) 2fctf (b) f-^"T «fc 5 

ytttlMST?. mz-li. 3££A<&)5 0~1 00//m<ClS 

O. 1 ~3 (i rr>mm.-<? $> & ^ k AW£ L < . *HJE»a8 
T'l*, ftl yt/mOiU'e^JiELfc,, t£fc\ Z 1 5 <D 

[0 0 3 7] 13 3 (c) (d) (C5Ff<fc-5 

l=, 3£i£fl2JS£S«1 0<Di^®|-^^*t> «S.tf, —it 

tt. Ml 1 OO-C0!>|t«Jp-C»iMb-r«C4:l=J:y. - 
Mit~>>) a>36x&a*5»ttBlS OM5 5iLfc, 
[0 0 3 8] ;:t*, 3KS&JJ2J$S« i o<D?*«M 5ffiij|c 

»Att4Ei ofliJir^tU-r-S^tBSf 5 1 *<^/$$H-5o 
[0 0 3 9] JfelC. @3 (e) XtX (f ) ic^-r<fe5 

[0040] PKlt Vttlt5 0±l=X/«^« 

M^(C^^Hffl^TXI*MmHHmT-e 6 0 0-1 o o 

o"ca*©a*-t?«rtLTttiMb***!&»3W**3^6 

■T. EtM 7 O i L t f * >MtB 

(pzt) ^mi^tz^izit. mm<D&mz&z>Bm 



(5) 



Hi2 0 0 1-2701 14 



[0041] TiBfiSffi 6 o ±izi£Wi*m 7 O&fiL 
ffk Lfcivbtf-i. gffi&ii Lt^Hb $ t>icK 

»*, i^^^^-^ssffi^tiffiLfc, sat*: 

[0 0 4 2] l/>U-^U^XI*X/^vS"J 

[0 0 4 3] Et(*i7 0±|C±«®jg8 0£j£ 

«-*-*. ±S«I!1 8 O I*. mm\t<D^l^mvS>*tlt^ 

[0 0 4 4] l±ai*H7 0;&tf-t«<I®8 O £ 

[0045] cWcfc-pfzHBSt^a o o &mi$.1g.. 3SSS 

[0046] SL<lt i4 (a) (b) (0 

«S»itt*««fl!>T««Jl6 0&tfPM4fll5 0£ 

2fctm$Pl 5<©*^*|p|-«l»i&<«aiaF*i-5. 

[0 0 4 7] P^lc. -O^ilJIgfll 3A<fl2J$£ 

;h,.5«i30)3iffill 5 5 £®£ LTHPSP 5 5 a £«$fi£-r 

-So 

[0 048] *<7)&. B4 (c) (d) <D A — A ' 

0^ 01J;U£. KOH?(D7J^ 'J 
ttx^v^^c^lzj: yjE*38£Mi 2£Ji2/&-r 

2 4<M**i4o £fc. 8KB»AMS1 014. 
(BABD^tt (10 0) Ov'J=i>^ H e H S«T*feSfr 
to. EE*)££Mi 2(DflfiiJ®l4. aKS&f^iSSffil OCDS 
HdttLT. $55 4° mmLtz (111) mVM&LZti 
So "f E*«4I1.2lt «IBrBA<»=ft»« 



[0 0 4 9] C<D£5lc. EE*lS&£Ml 2 

[0 0 5 0] £fc. 9fE&»ASttl 0*x^>Sf|::J: 
T!£6*rto. *S8»»»T?I*. 3SS&«2fi£a«1 0£>J5£ 

[005 1 ] 3£S&fl2j£S« 1 O <DM& 1 5 14. ± 

2 a>28* cfc y < MLtfe < uttfff* Ll\> 

[0 0 5 2] PL<I4. *HflS»88"CI4. yX;u^®?L 

5 2(D*#*lzJ:oTIE**^1 2 ££fr]$PL 
Tl^So ^(Dfcto. jtgfl 5©SSf*EA*4fl 2(0 

«**y*«Tai<»*LT*5ittf, B5 (a) (c^-r 

<fc?lc. 0<Dx^^>yi4y XJMta?L 

5 2 0>i|fT?Wjgl::#jtU ESJ64I1 2(D*£££# 
Slc#J»f*Ci:A<-e#*o 9MM 5 0>3iS££I± 

2<D»SJ:y*aB<»rtL'C^*4:. H 5 

(b) (c^-fcfcdfr. SKB»AStti ow^f^ 

(4. mri 5<DmM^x-m/uT*Lti?tztb. 

Ml 2(0iaPSg[4, y X;U3SJ!?L5 2 0)*B7»f»Jt-a-* B l= 

**t*y***<«:y. e»»4Si 2(D^^s?a>*]ffli 

[0053] Sfc, Z(7)J:5f3l±^^^Ml 2««»A 
tt. 04 (e) SIX (f ) <D B — B ' Sr®!H(c^t-J:5 
(3. 3SKJ^J?£Sffi1 0<DEE«*^-3 0 0t(4S»fl!J<Dffi 
A^b, »1ti55^x^tLti*;f>m:ti: 
*y. -T^t?*). MP«5 5 a*^LT3lEi»«riE»Sl 
0*»»ttX^^->y-r*CfcfcJ:y % flE****1 2 

[0 0 5 4] *33. W±0)<k5<i:xa^JI***Mi 2 

»3^»«**LfcaE*»*aS*1 0CD#ffi^5 0fllJ{Z{4. 
3F^>lC, HI »^B2fz*-rJ:3l^ #E*«tlT2 

<7)^>^3lalgf 1 3&l4SMfll a x?as < r«yX;u||n2 

. 1 tf&mztitzs xjwmm&z o aP«»»^»»»-7 

[0 0 5 5] CO/ X;UJ^^ESffi2 OCDJElt^TS o o 

l=»rt|-r«»*l=l». EE«*?-3 0'oa>att*IH»L<i: 

I±mm : Fft}#SP2 2A<»Ct&*t. !Em^3 0 0(4. Z 
«)ff«*^«l*«2 2rtlZ«»*4iTL^«. *H 

*»»'ci*..ff«*^«*«2 2i***ipnc3Ma**tfc 



(6) 



ftffi 2001-2701 1 4 



[0 0 5 6] j Xn-jfcfiESts 2 oi*y X;u 

SP2lStt5i:W:. 0 o£fl.g?31^£: 

(Dngp^i-eH-rsns^a o 0(D&<b;&t/5£l§£ 

[0 0 5 7] *HlfiJKfi|-ei*> S«*T«»«2 

2(©rtSP^ffii*^lrLfcfc*lt-e35^A<, mis. urn 

cticfcy. Ewamimv2 2 n erase:***- « 

HI = ffi it f 4 *< t? * « , 

[0058] Z<7)<J:-5'i>'XyH^J$a«2 Ot L 

Xlts XKKJfttttti 0 «R|-fl!>»*k M 

<, *SllfiJKJ!Sl?tt, SSS&JfcjSStR 1 O £pl-tt*4<D-> 
[0 0 5 9] £<D«fc3fc-f vx-y hSIE^^-v K 

ll*L^fL^^1.g?<o|gl)[5lssA^p,(DfH^^t■^•lr^^L^ % 

•J. &EErt3S£Ml 2rt<75£E^A^^yyX;Hf1P2 1 

[0 0 6 0] fcfc, *HJ£^aSi?l*, 3¥ttm 5 o <n&&. 

tm^mt 2ic*f)s-r4g5»i=^ttjgB5 1 wisnr 

(^•SA*. cro^tfcSBS 1 li, {Hilt JE2)$S*E^1 2© 

lc, H6I=S*-*3I=, »teB5 0.t(=, Klb 

S^Ua -^X^fr £ fc: 5g 2 <D?£telg 5 O A £181+ T £ 

1 2 em^tti-v^-if -?«£)£*- -5 Kl 
ic. I±*ift±Ml 2l=«A*-*«*©#tett5oeSS£ 

[0 06 1] (fl&CDSglEJ&BB) ULt. *#ei?H<D«-3S!UB 
ggeiftSBLfcrt^ -f >$S?i?> h:£f5Si^-v K<B«*W 
flfj£ li± j$ L fc t, <D ic |8£ * *i ■& t <T> X 1* fc I \, 

[0 0 6 2] Mxl*. ±ifi<0.*|8jj|»tt-CJ*, SX)l,M 

j«a«2 ooeb^^»sp2 2i*, iB^r6]icatis$*v 

fl^f ft&$2 2 $ESf2 SICfcoT&IEmffi^S O 

oS(~*ft^;fr&:siLfci±SitT#*£&2 2 AiU # 

II HHt^-ffif^SP 2 2 A iZ^Hx^ixS.mmi- 3005®a 
<D£1±2JS££M1 2<DfiiJMl H=*tJ6*-*»#l=l*» -t- 



1 2CDj§g<7>Hi]14A<l6]±L.-C?QX I — S> e Rfi.lt "f -5 C 
[0 0 6 3] wih.&#K»»ffla>-f >*S?x-y h 

x. 4 vx-v h5t!B®gai=fSK£ *i&o malt. 

[0 0 6 4] g]8(C^f ct5f^> -<>^VX7 hiCfE^ 

K*tt4Efi^^ H AStf I Bit -f 

— MJr?2AM2 Brf><# 

BnsrflBUiisit&tu ca>ia«^^ K3.-^ hi A&tf 1 
B?»tLfc^U'ry3lt ««*{*4lc|*y{ti't& 

[oo6 5] *lx. mwi=E— $ eo^mtitm^Ltji 

lMt»<D«*33«fc * -< ^ h7^ Lt+V U 

^^3lcGa*ti*C^T% E»^^ Ka-'V hi A& 
t/1 BS»«Lfe^'J vS?3tt*VJ ^IfiSIZiQo 

Sot^7f>8 *<»(t6*iT*5y. HSLftl^ttP 
[0 0 6 6] 

J^»te<t LT^p B B ®^{4 (1 0 0) <Dv'Jzi>m^ B B H S 

[0 0 6 7] £fc. ^£S^J5£Sffi<DJ5^^it^6<Jj?< t? 

[01] *«BB(DHJ6®»1 hSCffi 
[0 2] **BB0>|lllg»fi1 lc«S>f >^v?x»y haiB 

[03] *«BH0>*J6»«1 lc«*-f >^S?x!y KSC1B 

[05] E*»4lO)i*-/f>yi8SI8«t4KiiH 
[06] *^0J(D||JS^SI1 l:^>f^yi^ hxetfi 



(7) 



2001-2701 1 4 



[@8i *§&m<j>-nmi&mizgkZ><< ><? ? hiCis 

1 0 SfiES&flSJ5)tSt& 

i 1 ms. 

1 2 H2l$SifeM 

i 3 -o^jaffisp 



1 5 



ma 



20 y X;ufi2/£gffi 

2 1 J X)\,fflQ 

2 2 

6 0 T% 

i o lEBtt, 

8 0 ±% 

3 0 0 JEH^ 1 ?- 

3 2 0 SfEftflgttffi 



ran 



[02] 




(a) 



(b) 




55a 



/ 300 11 

( / / 




[HI 7] 



22A 



[HI 6] 




50A 




(8) 



ftM 2001-270114 



[B3] 



[H4] 



(a) 










II II 


I I 


1 1 


II II 


I I 


1 1 


II II 


I I 


II 


II II 


I I 




II II 


1 1 


1 1 


LJ LI 


LJ 


LJ 



(e) 

(70,80) 
300 



(a) 



(b) 



(d) 



— 15 























1 1 




1 1 




1 1 




I 1 






1 1 




1 1 




1 1 




1 1 






1 1 




1 1 




1 1 




1 1 






1 1 




1 1 




1 1 




1 1 










w 




w 




rr 




LJ 


Ll 


LJ 


Li"'-- 



60 



-15 



[0 5] 




10 



16 60 




300 





(70,80) 
300 



55a 



[08] 



/ 

12 



55 





This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



LX FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




